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Function arithmetic method for radio astronomy field, involves executing cyclic equation in sequence 
from higher order terms to lower order terms of Taylor series equation to derive sine function of 
angle information 
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Alerting Abstract US Al 

NOVELTY - The shift number (S) is adjusted so that the shift number lies within the variation range of 
variable (X). The angle information (i) is input and converted to the variable (X) and the cyclic equation is 
executed in sequence from higher order terms to lower order terms of Taylor series equation to derive 
sine function of the angle information. 

DESCRIPTION - An INDEPENDENT CLAIM is also included for function arithmetic circuit. 

USE - For calculating sine function and cosine function of fast Fourier transform (FFT) in field of radio 

astronomy. 

ADVANTAGE - Enables calculating sine function at high speed without using look-up table memory. 
DESCRIPTION OF DRAWINGS - The figure shows the flowchart explaining the sine function calculation 
process. 
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ABSTRACT 

PURPOSE: To obtain a light intensity detector which can detect the intensity of light accurately even when 
the irradiation angle of light is low. 

CONSTITUTION: A sunshine intensity calculating circuit 3c in a detecting circuit 3 calculates the 
intensity of sunshine by applying a same voltage onto a pair of input electrodes (11, 12 or 13, 14) provided 
for a position detecting element 4 and then dividing the value of current flowing through an output 
electrode 10 according to a correction formula. The correction formula is obtained by developing a sine 
wave function of irradiation angle, calculated through an altitude calculating circuit 3a, into Maclaurin 
series and substituting an arbitrary coefficient for each term of high order function. 
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NOVELTY - The present invention has published a creating method for digital local oscillation signal and 
its digital control oscillator. In the phase calculation of output unit at table look-up amplitude. The phase 
output by truncation module unit will be disassembled into a gross phase and a fine step length. The use of 
number of gross phase as a table look-up address to look up the gross phase storage table to obtain the sine 
value and cosine value of the gross phase. The in-phase and orthogonal component of digital local 
oscillation signal will be output after the abtained sine value and cosine valueof the gross phase as well as 
the fine step length have been developed in formula calculation as per Taylor developed triangular 
function. The present ivnentino has a high working speed, a wide application range and can save the system 
resources and power consumption. 
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Alerting Abstract SU A 

Ability to calculate exponential and sine functions distinguishes the processor from its prototype. New 
circuit components are decoder (2), mask unit (3) which consists of two groups of AND-gates, six 
additional memory units (6-11), switches (12-14) and buffer registers (15-18). 

The processor operates on the principle of using fast algorithms, identical for all l our functions (arctg x and 
ln(l-x) in addition to the new functions), based on fixed-point mode of the argument which consists of n 
bits x=0, xl, x2...xn in K segments. To calculate e to the power of x, the argument is input into register (1), 
and the flag of the function to be calculated - into decoder (2). The mask unit converts the argument into 
three segments, with the current values of segments xl, x2 representing addresses for memories (6,7) where 
the values of e to the power of xl and x2 are stored. Figures fetched from the memories are applied to 
multiplier-divider (20) via switches (13, 14) and the product is transferred to the result register. For 
hardware economy, e to the power of x3 is approximated by a section of Taylor series. x3 is input into 
adder (19) via switch (13) and register (17), and the product e to the power of xl . e to the power of x2 
from register (23) is input into multiplier-divider (20) via switch (14) and register ( 1 8), with the result 
appearing in register (23). 

USE/AD VANTAGE - As a stand-alone function generator or as a universal or specialised computer 
peripheral. New circuit components add the ability to calculate two new functions -exponential and sine 
functions to the prototype's capabilities. Bul.43/23.1 1.85 



12/5/6 (Item 4 from file: 350) Links 

Fulltext available through: Order File History 
Derwent WPIX 

(c) 2008 The Thomson Corporation. All rights reserved. 
0002753906 

WPI Acc no: 1983-794252/198342 
XRPX Acc No: N1983-186748 

Elementary trigonometric functions computer - calculates hyperbolic and logarithmic functions by 

having storage registers fed by control unit in turn feeding summator and multiplier 
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Alerting Abstract SU A 

Calculator is for use in specialised and universal computers to carry out trigonometric operations as sin x, 
cos x, tan x, cotan x, arcsin x, etc. It enables the computation of trigonometric, hyperbolic and logarithmic 
functions by the introduction of a second multiplier, operations register, operations decoder, counter, 
switch, three memories, a constants register, pseudo-argument register and an error register. 
The calculator has a shaper for converting the comparator output potential signal into a pulse signal and 
passing this to a controller to clear the controller's flip-flops. The shaper comprises a single pulse shaper, 
and a clearing signal distributor. This delays the clearing signals for the flip-flops for the summator 
operating period and passes the results to a register. 

Computation is based on the characteristics of the Taylor series, so that during calculations of series for 
different functions, identical intermediate actions are used, enabling use of the same unilateral memory for 
calculation of different functions . Trigonometric, circular, exponential, logarithmic, hyperbolic and 
inverse hyperbolic functions can be presented as an endless series. The unit economises on the use of 
memories for sub-programmes and constants, halving computation time and reducing loading on the 
arithmetic unit. Bul.47/23. 12.82 
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Specification: ...cost. 



A few techniques have been developed in an attempt to decrease quantization errors during sine conversion 

and increase the effective resolution. One such technique is shown in "A Digital Frequency Fig. 1 

reference is made to the approximation of a function by means of the Taylor series. A general conceptual 
diagram of the hardware is shown according to which the argument / is separated into the two smaller 
quantities of x and y according to the series of the Taylor series. Derwent publications 101, A8562 D/05, 

1 1-3-8 1 & SU-A-736079 discloses a digital increase the permanent memory capacity. For a number of 

digits m/16, in generating a sine function, the overall capacity of the permanent memory is 512217-digit 

words in the known the conversion process and apparatus. An alternative is to provide circuitry for 

performing pure compulation, without look- up tables, of the amplitude values directly from input phase 
values. This can be accomplished with very of accuracy. Computational processes, however, are much 
slower and decrease the speed of the sine conversion process. At the same time, purely computational 
circuits generally require additional area for the... 
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calculations require sine and cosine computations (which requires calculation of a Taylor series 
expansion), logarithmic, and square root computations. Such computations necessitate relatively large 
processing capability and memory... 
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Specification: ...reduce round-off errors in the filler. In this embodiment, therefore, a large number of sin 
functions must be calculated when generating the ideal impulse response in the time domain which are 
preferably of 24 in a number of different ways. One convenient method uses Taylor Series expansions. 
Because the Taylor Series expansion for the sin function does not converge quickly for angles larger than 
(pi)/4... 
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Specification: ...relates to a trigonometric function preprocessing system. Description of related ai t 



Heretofore, in order to obtain the value of trigonometric functions such as sin X and cos Y, there have 
been known a variety of algorithms such as series expansions, for example Taylor expansion or 
Chebyshev expansion, or so-called CORDIC. However, since it is not useful to... 



Specification: ...relates to a trigonometric function preprocessing system. Description of related art 

Heretofore, in order to obtain the value of trigonometric functions such as sin X and cos Y, there have 
been known a variety of algorithms such as series expansions, for example Taylor expansion or 
Chebyshev expansion, or so-called CORDIC. However, since it is not useful to... 
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Specification: ...can be achieved, it comes at the cost of increased processor overhead time. 



In the Maclaurin series expansion method of generating digital DTMF signals, extensive use of the 
computational power of a 2)/2! - x(sup 4)/4! - x(sup 6)/6! + . . . 

Alternatively, the value can be calculated from an equivalent sine series. The number of terms used 
depends upon the time and computational power available and... 
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...These values are appropriately scaled for the seek length and can be provided from a sine table, or 
calculated using numerical methods such as a truncated Taylor series expansion. It will be noted that this 
current waveform will preferably operate to reduce excitation... 
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...reduce round-off errors in the filter . In this embodiment, therefore, a large number of sin functions must 
be calculated when generating the ideal impulse response in the time domain which are preferably of 24... 
...resolution. This may be done in a number of different ways. One convenient method uses Taylor Series 
expansions. 

Because the Taylor Series expansion for the sin function does not converge quickly for angles larger than 
B/4... 
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...cose 4- C04UO) 2t + Cou" + P(P2 P+@02+) and 
@21U'U%P@p 

sinC + sin UCO 21 + Co,',, + P@D2 P +@D +as evident from Eq. (2) 
2,u,z4',P,P 2 ) 

The Fourier transform of a sinusoidal function sino is 

related to the Fourier transform of cosp as 

61 



F( sin P) = Fjc+ - (7c/2)]) (8) 

where ...time and representive of arguments 

of sinusoidal factors in Eq. (2). For evaluation of the 

Fourier transform of coso, factor cosp is written as 

Cos P = COS[P(T) + 0(T)(t - T)] cos[P(t) - P(T) - '(T)(t - T)] 

P 

(9) 

P 

- si n [P(T) + (T)(t - T)] sin [P(t) - P(T) -(T)(t - T)] 

and factors cos[P(l)-P(T)-0(T)(t-T)] and sin [P(t)-P(T)-0(T)(t-T)j in 

Eq. (9) are expanded in Taylor's series about t= T where 

OM = ldPldtlt=T. The Taylor's series expansions including 

terms up through fifth order in (1-T) may be expressed 

according to the formulae 

COS[P(t) - P(T) - 0(T)(t - T)l 1 - 3[0(T)]' T)4... 
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...manner 

because of the Nyquist sampling limit since RAM was so 
inexpensive. 

Just as the Taylor Series representation in the time 
domain of the video signal by summation of its time 

derivatives SHEE T (R ULE 2 6) 

basis of video compression in terms of DCT Discrete 
Cosine Transform that is the real part of the Fourier 
Transform. Accordingly, the video transformation may be 
mechanized in either the time domain as in all... 



1 1/3K/4 (Item 4 from file: 349) Links 

Fulltext available through: Order File History 
PCT FULLTEXT 

(c) 2008 WIPO/Thomson. All rights reserved. 
00500288 

METHOD AND APPARATUS FOR TRAINING OF SENSORY AND PERCEPTUAL SYSTEMS 
IN LLI SUBJECTS 

PROCEDE ET APPAREIL D'ENTRAINEMENT DES SYSTEMES SENSORIEL ET PERCEPTIF CHEZ 
DES SUJETS PRESENT ANT DES TROUBLES D'APPRENTISSAGE LINGUISTIQUE (LLI) 



Patent Applicant/Patent Assignee: 

• SCIENTIFIC LEARNING CORPORATION; 





Country 


Number 


Kind 


Date 


Patent 


WO 


9931640 


Al 


19990624 


Application 


WO 


98US26528 




19981214 


Priorities 


US 


97982189 




19971217 



Designated States: (All protection types applied unless otherwise stated - for applications 2004+) 



Publication Language: English 

Filing Language: 

Fulltext word count : 17796 

Detailed Description: 

...t +(p„ (con, t)] 

where (p,(cj„,f) is the phase modulation of the carrier cos[o),(t)]. Flow then proceeds to block 3108. 

At block 3 108 the amplitude and limited. 

Therefore, a practical approximation forf,(t) is. 

fn (t) =-I F(O)"' t) I Cos co,)/ + f@0%(0)n 9t) 
0 

where (p* is the instantaneous frequency. Flow then block 31 10 (o* can be computed from the 

unwrapped-phase of the short-term Fourier transform. A 1 5 time-scaied signal can then be synthesized as 
follows by interpolating the short-term Fourier transform magnitude and the unwr apped phase to the 
new-time scale as shown below. 



f(fit) E'6N I F(o), fit) I cos 'O C01 It + f(P* " (con @ t) 

n=0 

0 

where 6 is the scaling factor is greater than one for time-scale expansion. An efficient method to 

compute the above equation makes use of cyclic rotation and the FFT algorithm along with an overiap-add 
procedure to compute the short-time discrete Fourier transform. Appropriate choice of the analysis filters 
h(i) and interpolating filters (for interpolation of the short-term Fourier transform to the new time-scale) 
are important to the algorithm. In one embodiment, linear interpolation based on the magnitude and phase 
of the short-time Fourier transform was used. The analysis filter h(t) was chosen to be a Kaiser window 
multiplied by an ideal impulse response as shown. 



h(n') = N sin( ,n kaiser(n,6.8) 

anN 

where 

33 

SUBSTITUTE SHEET (RULE 25) 
where 10... 
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...other hand, operations based on the global behavior of the signal, e.g. taking the Fourier transform, or 
filtering in the frequency domain, can be performed very accurately using standard, global methods based 
on Fourier analysis and representation of the signal using trigonometric functions. 
II. Taylor's Theorem 

Band limited signals have several important characteristics. They are 
infinitely differentiablc.e.g 

f(")(t), f(2)(t). etc.) Also, it can be proven that the Taylor series of a band-limited 

signal converges everywhere to the value of the signal: 

f(t... 
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